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Abstract 
Mobile Ad hoc network is a self organized, self maintained network. Node movement is the important factor of increasing the 
control overhead in the network. The main objective of the paper is to reduce the control overhead by using the domination set 
based routing. The nodes which use to connect all the other nodes in the network are called dominating nodes, and the set of 
dominating nodes forms domination set. This paper proposes a new approach for finding the route and reducing the reroute 
establishment delay and increasing the packet delivery ratio. The efficiency of the method is demonstrated through simulation 
study. 
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1. Introduction 
The evolution of mobile ad hoc networks (MANET) is growing in a rapid pace. Anytime anywhere networking 
came into picture because of the infrastructure less property of MANET. The nodes in the MANET are selfsufficient 
and each node is act as either router or source. There is no central controller in MANET1 and the control is 
distributed among the nodes. Topology of the network is dynamic and the topology change is more frequent. 
Conventional routing algorithms are not suitable for MANET. There are many routing algorithms proposed for 
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MANET timely. Mainly the routing algorithms are categorized into two ie, proactive and reactive6. Proactive 
algorithms are the extension of wired routing protocols. In this, all the nodes keep the routing information in the 
routing table, when the network is initialized. This information is periodically exchanged with its neighbors. 
Because of the periodic exchange, the routing overhead is very high in this case. In the reactive routing protocol on 
the other hand, the route is determined only when a node wants to send some data. In this case, there is some delay 
occurs for route establishment since the routing information is not readily available; many control packets are used 
for finding the route. The control packets also induce routing overhead in the network. As per study, it has been 
reported that the reactive algorithms are more efficient than proactive ones8. The main constraints in MANET 
include high mobility, low bandwidth and low energy. Due to the high mobility, frequent disconnections are more in 
MANET. In all reactive algorithms, when the route is broken then the route re-establishment process diminish the 
performance of the network by inducing more overhead.  
This paper proposes a method to reduce the reroute establishment delay and routing overhead by using the 
dominating nodes in the network. Domination based routing came into existence3,4 for a decade but no qualitative 
and quantitative analysis have been reported properly. In this work a scenario of Domination Based Routing is 
created and compared the performance against the existing algorithms. This clearly justifies that the proposed work 
is more efficient in terms of packet delivery ratio, control overhead and packet drop. In this method, initially all the 
dominating nodes in the networks are located. From this a domination set is created. A set is a dominating set, if all 
the nodes in the network are either in the set or the neighbors of the nodes in the set2. The route is established 
through the members in the domination set only.  All nodes in the network can be reached through the dominating 
nodes. When the route fails, it is easy to find the new route by using the domination nodes. This ensures the re-route 
establishment without any delay and overhead, thereby enhancing the routing performance, even when the route 
breaks occurs. 
 
The rest of the paper is organized as follows. Section 2 gives the brief idea about how the domination set is 
computed. Section 3 describes the proposed domination based routing. Simulation study and results are described in 
section 4 and the conclusion is given in section 5. 
2. Computation of Domination Set 
In graph theory, the domination set is the subset of the graph such that each node is either in the set or has a 
neighbor in the set. The determination of the domination set is distributed among the nodes.  Every node in the 
network can be reached through the domination nodes.  
 
 
 
 
 
 
 
 
 
 
 
 
Fig.1. An example mobile ad hoc network 
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Fig. 1. gives a typical example of mobile ad hoc network and in this the domination nodes are N3, N6 and N10. 
The domination set is not unique but the number of nodes in the set must be the same in all cases2. 
2.1Algorithm for finding domination set 
The algorithm below establishes the domination set by computing the adjacency matrix and collecting the nodes 
corresponding to the maximum connected node, from therow sum. 
 
Algorithm 
               Node (X); 
 If ( Y is a neighbour) 
 { 
  add to neighbour list 
  send this list to its neighbours 
 } 
 If (X is a neighbour of Y)    //Find adjacency matrix 
 { 
  adj[X][Y]=1 
 else 
  adj[X][Y]=0 
 } 
 For each row in adjacency matrix   //Compute the domination matrix 
 { 
  
  Compute the row sum in adjacency matrix 
  Find the maximum connected node 
  Append this to “ dom set” 
  If any node is not connected to the nodes in the dom set then add this also to the dom set 
 } 
 
3. Domination Set Based Routing 
First step of the algorithm is to find the domination set. Then the route is established to the destination through 
the domination nodes only. The nodes in the domination set are able to connect all the nodes in the network very 
quickly. So it is easy to get the destination within no time. When the route failure occurs then the corresponding 
domination node identifies the problem and rectifies it locally. It can reach the destination through other nodes if 
possible. Otherwise it will flood the route failure report to the other domination nodes.  In the initial phase, the 
domination nodes are determined form the adjacency matrix. For that each node determines its neighbour node by 
sending the HELLO packet. After determining the neighbours, the neighbouring list is sent to the adjacent nodes and 
each node prepares the adjacency matrix. From this matrix, it is easy to find out the dominating nodes and finally 
domination set, as by using the above mentioned algorithm in section 2.1. 
 
In Fig. 2. the domination set is <N3,N6,N10> . N1 is the source and N10 is the destination nodes. N10 can be 
reached from N1 through N3 and N6. In the initial route discovery process each node tries to connect the domination 
node from the source node. Even if the shortest link exists the route to destination is always through the dominating 
nodes. In the initial phase, the cost of establishing the route is higher than the other approaches; but this is very 
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useful in the dynamic networks, because mobile ad hoc network is highly dynamic in nature. So this is ready to lend 
a hand for finding the alternate route easily. In the given example if link N6-N8 is broken, then the node N6 can 
easily set up the connection N6-N7 to the destination. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2. Route discovery through dominating nodes 
4. Results and Discussions  
The proposed algorithm DBR is implemented using NS2 simulator. The performance of DBR is compared with 
the existing algorithms AODV and DSR. It has been observed that DBR perform better than AODV and DSR in 
terms of packet delivery ratio, number of packets dropped and the routing overhead.  The simulation parameters are 
listed in the Table. 1.  
 
Table.1. Simulation Parameters 
Parameter Value 
Routing Protocols AODV, DSR,DBR 
MAC Protocols IEEE 802.15.4 
Number of Nodes 
Simulation Area 
Packet Size 
Simulation Time 
10,15,25,50 
500 X 500 
512 bytes 
500 seconds 
 
Packet delivery ration (PDR)=
σܰݑܾ݉݁ݎ݋݂ݎ݁ܿ݅݁ݒ݁݀݀ܽݐܽ݌ܽܿ݇݁ݐݏ
σܰݑܾ݉݁ݎ݋݂ݏ݁݊ݐ݀ܽݐܽ݌ܽܿ݇݁ݐݏ  
 
Network Overhead =
σܰݑܾ݉݁ݎ݋݂݌ܽܿ݇݁ݐݏ௧௥௔௡௦௠௜௧௧௘ௗ
σே௨௠௕௘௥௢௙ௗ௔௧௔௣௔௖௞௘௧௦௧௥௔௡௦௠௜௧௧௘ௗ 
 
When the route failure is detected in AODV or DSR, this will be reported by the intermediate node and the 
source node reinitiates the route discovery process. This will surely degrade the performance and throughput 
because some of the packet missed in the midst of the transmission. This issue can be rectified in DBR by 
introducing the local repair of route failure. The domination nodes are responsible for finding the alternate route to 
destination. Through the dominant nodes all the nodes in the network can be reached. Number of packet missed can 
be significantly reduced as shown in the Fig. 3. and the time to find out the route is also reduced.  Fig.4. and Fig. 
5.show the comparison of three algorithms in terms of packet delivery ration and routing overhead.  In the first case, 
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the packet drop is rapidly increases in AODV and DSR, when the number of node increases. But in DBR the packet 
drop is not significant. Packet Delivery Ratio is almost similar in all algorithms. In DBR the routing overhead is 
reduced when the number of node increased; because if any link failure occurs, it is very easy to rectify in DBR. The 
efficiency of this approach is limited by the complexity of computation of domination set.  
 
 
Fig. 3. Number of packets dropped during transmission vs Number of Nodes; The DBR approach, proposed in the paper fairs better than the 
other two. 
 
 
 
Fig. 4. Packet Delivery Ratio vs Number of Nodes; PDR is highest for DBR,  
with larger number of nodes 
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Fig. 5. Routing Overhead vs Number of Nodes; Overhead is consistently low for DBR. 
4. Conclusion 
This paper explains the route discovery process in MANET and analyze the problem occurs during the route 
reestablishment process. When the route failure occurs the route establishment process starts from the beginning in 
the normal case. This causes many packet losses and the retransmission of the lost packet is high. But in domination 
set based routing (DBR) the route reestablishment, proposed here, is carried out by dominant nodes and the delay 
gets reduced. Accordingly new route discovery process is not required, while the active communication can be 
continued. This ensures the performance enhancement in terms of packet delivery ratio (PDR), number of packets 
dropped and the network overhead.  The proposed algorithm works well in large networks also. However the 
determination of domination set, though required only occasionally could be a matter of concern in respect of   
overall computational complexity.   
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